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Why Shelterbelts?
Many benefits
Soilconservation
Wind protection
The problem….how will climate 
change effect shelterbelts?
Objectives
➢ Make a model to forecast the growth of four shelterbelt species under 
future climate models and scenarios.
➢ Determine if there is a pattern of forecasted growth across the 
Brown, Dark brown, and Black soil zones of Saskatchewan. 
Agriculture and Greenhouse Gases 
Program
Phase 1: 2011-2016
➢ Useful for 
dendrochronology
➢ Shelterbelt inventory
➢ Lots of samples
Phase 2: 2017-2021
➢ Create management toolbox
➢ Use samples from phase 1
➢ Economics and 
dendrochronology
Shelterbelt Species
➢White spruce (Picea glauca)
➢Scots pine (Pinus sylvestris)
➢Green ash (Fraxinus pennsylvanica)
➢Hybrid poplar (Populus hybrids)
Historical Climate Data
➢Climate stations
➢Environment Canada Website
➢Current and previous year monthly max 
temperature and precipitation
Future Climate Data
Future Climate Data
2 Representative 
Concentration Pathways 
➢ RCP 45: 650 ppm 
➢ RCP 85: 1,370 ppm
4 Climate Models
➢ ACCESS1-0-r1
➢ CanESM2-r1
➢ CNRM-CM5-r1
➢ Inmcm4-r1

Experimental Design
➢PFRA database trees =>50 years 
➢Randomized list
➢Called landowners


Sample Preparation
➢Glued 
➢Labelled
➢Sanded
Measuring tree rings
➢Velmex stage system
➢0.001 mm
➢COFECHA
➢ARSTAN
Cross-dating and standardizing
www.slideshare.net
Forecasting Growth
➢Linear regression model
➢Ring-width
➢Historical climate data
Model Optimization
➢Model fit
➢K-fold cross 
validation

P-value=0.0000000313908066925121
C_MayP
C_AprilP
C_JuneP
C_JuneP
C_AprilP
C_AugustP
C_JuneP
C_JuneP
P_MayP
Central Saskatchewan RCP 45 ACCESS1
P-value= 0.0000015458
P-value=0.073299534299811 
P-value=0.00000003139080669
South-Central Saskatchewan RCP 45 ACCESS1
P-value=0.849913141905658 P-value=0.57984629430441 
P-value=0.00000006980330752306 
Southern Saskatchewan RCP 45 ACCESS1
P-value=0.856883284610817 P-value=0.00635737288737752 
Central Saskatchewan RCP 85 ACCESS1
P-value=0.00000000043244372 P-value=0.000000000579729444
P-value=0.00082131605524
South-Central Saskatchewan RCP 85 Access1
P-value=0.996706925955064 P-value=0.0000000014345257071
P-value=0.00913110769279719 
Southern Saskatchewan RCP 85 ACCESS1
P-value=0.879194570858279 P-value=0.00239222185081668 
Summary of Results
➢Current spring precipitation most influence on 
radial growth of green ash
➢May be a trend of decreasing green ash growth 
northward
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